Tissue factor induction by aggregated LDL depends on LDL receptor-related protein expression (LRP1) and Rho A translocation in human vascular smooth muscle cells.
Low density lipoprotein (LDL) internalized in the vascular wall and modified by binding to extracellular matrix-proteoglycans (ECM) becomes aggregated (agLDL). AgLDL induces tissue factor (TF) expression and activity in human vascular smooth muscle cells (VSMC). TF expression in vascular cells promotes the prothrombotic transformation of the vascular wall. However, the mechanisms by which agLDL induces TF are not known. The aim of this study was to investigate the mechanisms involved in TF activation by extracellular matrix-modified LDL in human VSMC. AgLDL significantly induces TF expression (real time PCR and Western blot analysis) and procoagulant activity (factor Xa generation test) in human VSMC. HMG-CoA reductase inhibition completely prevents agLDL-induced TF expression and partially inhibits agLDL-TF activation. These effects are reverted by geranylgeranyl pyrophosphate (GGPP) but not by farnesyl pyrophosphate (FPP), suggesting the involvement of a geranylated protein in agLDL-TF induction. AgLDL increases Rho A translocation (2-fold) from the cytoplasm to the cell membrane in control but not in simvastatin-treated VSMC. Exoenzyme C3, a specific Rho A inhibitor, completely prevents agLDL-induced TF overexpression and partially agLDL-TF activation. Blocking LRP1, the receptor of agLDL, with anti-LRP1 antibodies or inhibiting LRP1 expression by small interference RNA treatment (siRNA-LRP1) impairs agLDL-induced TF overexpression and activation. These results demonstrate that TF induction by agLDL depends on LRP1 expression and requires Rho A translocation to the cellular membrane.